Possible involvement of alpha-2A adrenergic receptors in attention deficit hyperactivity disorder: radioligand binding and polymorphism studies.
Neuropharmacological and genetic association studies have implicated norepinephrine and adrenergic receptors in the pathogenesis of ADHD. The purpose of this study was to compare genetic association studies of three polymorphisms of the alpha-2A adrenergic receptor gene (ADRA2A) with radioligand binding studies of the alpha-2A adrenergic receptor protein in platelets from a sample of children without or with ADHD. The pediatric subjects ranged from 6 to 18 years of age. A thorough clinical assessment of each child resulted in one of the following DSM-IV ADHD diagnoses: inattentive, hyperactive/impulsive, combined, or no ADHD. No significant linkage was found between the ADRA2A polymorphisms (MspI, HhaI, and DraI) and any of the phenotypes tested. Association analysis, however, did detect significant linkage disequilibrium for the DraI polymorphism. Association was also evaluated considering the three ADRA2A single nucleotide polymorphisms as haplotypes. The HhaI-DraI and the MspI-HhaI-DraI haplotypes were significantly associated with ADHD. The platelet alpha-2 adrenergic receptor density did not differ between children without or with ADHD. The affinity of the receptor for the radioligand however, differed significantly between those without and with ADHD. In addition, there were some significant correlations between binding parameters and severity of ADHD in this well-characterized clinical population, and significant association was found between these measures of receptor function and MspI and DraI polymorphisms. Thus, both the genetic and the binding studies indicate that the alpha-2 adrenergic receptor may play a role in ADHD.